Structure elucidation and total synthesis of a unique group of trace impurities in Tipranavir drug product.
Four unknown trace impurities (7-10) were observed in the capsule formulation of the HIV drug Tipranavir after prolonged storage at 30 degrees C/70% RH. Extensive NMR and LC/MS analyses revealed the compounds to be covalent adducts between TRIS, an excipient of the formulation, and diastereomeric Tipranavir alcohols formed via slow air oxidation of the drug substance. The structures were ultimately confirmed by total synthesis with final purification by chiral, preparative supercritical fluid chromatography. A novel Favorskii rearrangement to furnish butyrolactones was also uncovered during the synthesis.